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(57) Abstract: 

PURPOSE: To provide a cylindrical molding having an inner gear of a 
proper shape by forming the spiral inner gear inclined to a 
circumferential direction and spiral relief grooves which are 
adjacent to this inner gear and are broader than the tooth width of 
the inner gear on the inside surface of the cylindrical molding 
consisting of a resin material. 

CONSTITUTION: The cy I indr i cal molding, i.e., a rotating cy I inder 
12, consists of a synthetic resin material and is integrally 
provided with a spur gear 12a of the circumferential direction on 
its outer periphery. A fine gear 12b is integrally formed on the 
outer peripheral part of the front end thereof. In addition, the 
spiral lead grooves 12c inclined to the circumferential direction, 
the spiral inclined inner gear 1 2d inclined to the circumferential 
direction parallel with these lead grooves 12c and the spiral 
relief grooves 12e which are adjacent to this inclined inner gear 
12d, are larger in diameter than the root circle of the inclined 
inner gear 1 2d and are broader than the tooth width are formed on 
the inside surface of the gear described above. A first advancing 
and retreating cylinder 14 advances and retreats in an optical axis 
direction without rotating according to straight guide grooves 11e 
and the lead grooves 1 2d when the rotating cylinder 12 is 
rotational ly driven. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The spiral internal gear which inclined to the circumferencial direction in the inner skin of the tubed Plastic solid of resin 
material; the tubed Plastic solid characterized by forming a relief groove and; broader than the face width of this internal gear which 
adjoins this internal gear, and spiral. 

[Claim 2] It is the form block of the tubed Plastic solid characterized by being the form block which fabricates a tubed Plastic solid 
according to claim 1, and having had the punch which forms the external surface of this tubed Plastic solid, and the female mold 
which forms an inside, and equipping this female mold with the 1st tubed type section which has spiral ****** corresponding to an 
internal gear, the 2nd tubed type section which has the spiral flat-surface section corresponding to; relief groove, and;. 
[Claim 3] The tubed Plastic solid by which the spiral lead slot still more nearly parallel to an internal gear is formed in the above- 
mentioned inner skin in the claim 1 . 

[Claim 4] It is the form block which fabricates a tubed Plastic solid according to claim 3, and has the punch which forms the external 
surface of this tubed Plastic solid, and the female mold which forms an inside, and this female mold The 1st tubed type section which 
has spiral ****** corresponding to an internal gear, and the 2nd tubed type section which has the spiral flat-surface section 
corresponding to; relief groove; the form block of the tubed Plastic solid characterized by having the spiral heights and spiral; 
corresponding to the above-mentioned lead slot which this 2nd tubed type section has. 

[Claim 5] The manufacture method of the tubed Plastic solid according to claim 1 characterized by providing the following The 1st 
tubed type section which is the punch which forms the external surface of a tubed Plastic solid and which has spiral ****** 
corresponding to an internal gear The 2nd step which pours resin material into the space constituted from a 1st step; above-mentioned 
punch which combines the 2nd tubed type section which has the spiral flat-surface section corresponding to a relief groove, and the 
female mold which forms the inside of a tubed Plastic solid, and female mold; when the resin material in the above-mentioned space 
hardens The 3rd step which is made to rotate the 2nd tubed type section and is made to secede from a punch; 4th step; which move the 
above-mentioned 1st tubed type section to shaft orientations, and ****** is made to secede from an internal gear, and is located in a 
relief groove, and the 5th step which is made to rotate the above-mentioned 1st tubed type section, and is made to secede from a 
punch; 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention relates to the form block and its manufacture method of a tubed Plastic solid and a tubed Plastic 

solid. 

[0002] 

Pescription of the Prior Art] The zoom lens lens-barrel is equipped with various kinds of tumbling barrels in order to make zooming 
and focusing perform, in the zoom lens lens-barrel which these people are developing, the 1st and 2nd tubed part material located in 
the inner circumference side at the time of rotation is moved in the direction of an optical axis - making - and - this - the tumbling 
barrel which transmits rotation to the 1st and 2nd tubed part material is used This tumbling barrel has told the rotation to the 2nd tubed 
part material by the internal gear formed in inner skin through the gear which moves in the direction of an optical axis with the 1st 
tubed part material while making the 1st tubed part material move in the direction of an optical axis at the time of the rotation. 
[0003] It becomes impossible by the way, to form other cam grooves etc. in this inner skin in having formed the internal gear 
throughout the inner skin of a tumbling barrel. For this reason, it is anxious for the appearance of the tumbling barrel which has the 
internal gear of a more suitable configuration. Furthermore, it is anxious for the form block which can fabricate easily the tumbling 
barrel which has such an internal gear by resin material, and its manufacture method. 
[0004] 

[Objects of the Invention] this invention aims at offering the tubed Plastic solid which has the internal gear of a more suitable 
configuration based on the above awareness of the issues, this invention aims at offering further the manufacture method of the form 
block which fabricates this tubed Plastic solid, and this tubed Plastic solid. 
[0005] 

[Summary of the Invention] The spiral internal gear toward which this invention for attaining the above-mentioned purpose inclined to 
the circumferencial direction in the inner skin of the tubed Plastic solid of resin material; it has the feature to have formed the relief 
groove broader than the face width of this internal gear which adjoins this internal gear, and spiral. 

[0006] Moreover, this invention is a form block which fabricates a tubed Plastic solid, it has the punch which forms the superficies of 
this tubed Plastic solid, and the female mold which forms an inside, and this female mold is characterized by having the 1st tubed type 
section which has the spiral tooth-form section corresponding to an internal gear, and the 2nd tubed type section which has the spiral 
flat-surface section corresponding to; relief groove. 

[0007] Furthermore, this invention is a form block which fabricates the tubed Plastic solid which has a spiral lead slot parallel to an 
internal gear to inner skin. It has the punch which forms the superficies of this tubed Plastic solid, and the female mold which forms an 
inside, and this female mold The 1st tubed type section which has the spiral tooth-form section corresponding to an internal gear, and 
the 2nd tubed type section which has the spiral flat-surface section corresponding to; relief groove; it is characterized by having the 
spiral heights corresponding to the above-mentioned lead slot which this 2nd tubed type section has. 

[0008] Moreover, the 1st tubed type section which has the spiral tooth-form section corresponding to an internal gear which this 
invention is the manufacture method of a tubed Plastic solid, and is the punch which forms the superficies of a tubed Plastic solid, The 
2nd step which pours resin material into the space constituted from a 1st step; above-mentioned punch which combines the 2nd tubed 
type section which has the spiral flat-surface section corresponding to a relief groove, and the female mold which forms the inside of a 
tubed Plastic solid, and female mold; when the resin material in the above-mentioned space hardens The 4th step which move the 1st 
tubed type section of the 3rd step; above which is made to rotate the 2nd tubed type section and is made to secede from a punch to 
shaft orientations, and the tooth-form section is made to secede from an internal gear, and is located in a relief groove; It reaches. It is 
characterized by having the 5th step which is made to rotate the above-mentioned 1st tubed type section, and is made to secede from a 
punch. 
[0009] 

[Example] Hereafter, this invention is explained about an illustration example. The zoom lens system is constituted by the pre-group 
lens LI and the back group lens L2, and, as for the zoom lens lens-barrel of this example which a camera has, focusing is made with 
this pre-group lens LI. 

[0010] As shown in drawing 7 and drawing 8 , the fixed lens-barrel 1 1 united with the camera body 10 of the camera which applied 
this invention is equipped with container-liner 1 la and outer case 1 lb. The direction back end section of an optical axis of this 
container-liner 1 la and outer case 1 lb is connected by connection wall 1 lc, and the front end section is opened wide and inserted in 
the periphery of container-liner 1 la free [ rotation of a rumbling barrel 12 ] from this open end. Rectilinear-propagation guide slot 1 le 
of a direction parallel to the photography optical axis O is prepared in container-liner 11a. 

[001 1] As it consists of synthetic-resin material, tubed Plastic solid 12, i.e., the tumbling barrel, which is the feature of this invention, 
and is shown in drawing_9 , common gear 12a of a circumferencial direction is prepared in one, and extra-small-screw-thread 12b is ' 
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formed in the nose-of-cam periphery section at one at the periphery. Moreover, spiral inclination inner gear (internal gear) 12d parallel 
to spiral lead slot 12c which inclined in the circumferencial direction, and this lead slot 12c which inclined to the circumferencial 
direction, and this inclination inner gear 12d are adjoined, and relief-groove 12e broader than a face width and more nearly spiral than 
a this inclination inner gear 12d root circle at a major diameter is formed in the inside. 

[0012] Fitting section 13a with the inside of outer case 1 lb, thread-part 13b screwed in extra-small-screw-thread 12b, contact section 
13c which contacts the superficies of container-liner 1 la, and the retaining ring 13 which has method flange of outside 13e are being 
fixed to the front end opening section of container- liner 1 la of the fixed lens-barrel 1 1, and outer case 1 lb. This retaining ring 13 is 
pressed by the energization means which is not illustrated at the fixed lens-barrel 1 1 side, and is held by it in the fixed position. 13d is 
the gear for rotation operation formed in the peripheral face of a retaining ring 13. The shortage of intensity of opening of container- 
liner 1 la and outer case 1 lb is cancelable with this retaining ring 13. 

[0013] lid of notches for pinion 1 If which gear with common gear 12a is prepared in outer case 1 lb of the fixed lens-barrel 1 1, and 
the same notch to which lead slot 12c and inclination inner gear 12d ( drawing 1 , drawing 2 ) are exposed is prepared in container- 
liner 11a. 

[0014] The 1st attitude cylinder 14 which carries out rectilinear-propagation movement is inserted in in the direction of an optical axis 
at the inner circumference of container-liner 1 la of the fixed lens-barrel 11. Rectilinear-propagation guide salient 14a which fits into 
rectilinear-propagation guide slot 1 le of the fixed lens-barrel 1 1 is prepared in one, and pin 14b which fits in on this rectilinear- 
propagation guide salient 14a at lead slot 12c ( drawing 1 , drawing 2 ) of a tumbling barrel 12 is prepared in the periphery of this 1st 
attitude cylinder 14. Moreover, female helicoid 14c and 14d ( drawing 1 , drawing 3 ) of rectilinear-propagation guide rails parallel to 
an optical axis are formed in the inner circumference of this 1st attitude cylinder 14. It moves in the direction of an optical axis, 
without the 1st attitude cylinder 14 rotating by it according to rectilinear-propagation guide slot 1 le and lead slot 12c, if the rotation 
drive of the tumbling barrel 12 is carried out by the above relation. 

[0015] The 2nd attitude cylinder 15 has fitted into the inner circumference of the 1st attitude cylinder 14. Male helicoid 15a screwed 
in female helicoid 14c of the 1st attitude cylinder 14 is formed in the direction posterior part of an optical axis of the periphery of this 
2nd attitude cylinder 15. the inner circumference of the 2nd attitude cylinder 15 - a rectilinear-propagation guide - a member 16 - 
being located -****-- this rectilinear-propagation guide - the rectilinear-propagation [ gear support-cum-] guide plate 17 is being 
fixed to the back end section of a member 16 by the lockscrew 19 the 2nd attitude cylinder 15 — this rectilinear-propagation guide - 
inner direction flange 15b (refer to drawing 7 and drawing 8 ) fastened to a member 16 and the rectilinear-propagation guide plate 17 
free [ relative rotation ] is formed Moreover, rectilinear-propagation guidance key 17a formed in the periphery section of the 
rectilinear-propagation guide plate 17 has fitted into 14d of rectilinear-propagation guide rails of the 1st attitude cylinder 14. [ two or 
more ] therefore, a rectilinear-propagation guide - the 2nd attitude cylinder 15 and relative rotation are free, and a member 16 and the 
rectilinear-propagation guide plate 17 move them in the direction of an optical axis at one namely, - if the 2nd attitude cylinder 15 
rotates, while rotating according to male helicoid 15a and female helicoid 14c - the direction of an optical axis -- moving -- on the 
other hand ~ a rectilinear-propagation guide - a member 16 and the rectilinear-propagation guide plate 17 move in the direction of an 
optical axis with the 2nd attitude cylinder 15, without rotating 

[0016] it is shown in drawing 1 - as - a rectilinear-propagation guide ~ the member 16 has three rectilinear-propagation key 16b and 
16b' which extends in the direction parallel to the photography optical axis O a pre-group rectilinear-propagation guide - a member 
18 - this - it has three rectilinear-propagation key 18a which engages with three rectilinear-propagation key 16b and 16b' and which 
extends in the direction parallel to the photography optical axis O a pre-group rectilinear-propagation guide - the shutter block 20 is 
fixed to a member 18 by the lockscrew 21, this shutter block 20 is further fixed to the pre-group lens support cylinder 22, rotation is 
restrained, therefore only optical-axis directional movement is possible for the shutter block 20 and the pre-group lens support 
cylinder 22 

[0017] As shown in drawing 1 and drawin g 4 , the shutter block 20 has female helicoid 20a in the shank, and male helicoid 23a of the 
lens support ring 23 which fixed the pre-group lens LI at this female helicoid 20a is screwing it in it. This lens support ring 23 
constitutes the pre-group lens frame 45 from a lens presser-foot ring 40 screwed in the front end section. Male helicoid 22a for moving 
the lens support ring 23 in the direction of an optical axis at the time of zooming is formed in the peripheral face back end section of 
the pre-group lens support cylinder 22. The shutter block 20 has shutter blade 20c, and a driving signal is given to this shutter block 20 
through 20d of FPC substrates. 

[0018] on the other hand - a pre-group rectilinear-propagation guide ~ back group guide side 18b for making rectilinear-propagation 
movement of the back group lens L2 carry out in the direction of an optical axis is formed in the member 18 The back group lens L2 is 
being fixed to the back group lens frame 24, and rectilinear-propagation key 24a which engages with the group lens frame 24 after this 
at group guide side 18b is prepared after this. And cam-pin 24b is projected and formed on this rectilinear-propagation key 24a. 
[0019] 15d of cam grooves which make female helicoid 15c which makes male helicoid 22a of the pre-group lens support cylinder 22 
screw in the inner skin, and cam-pin 24b of the back group lens frame 24 insert in the 2nd attitude cylinder 15 is formed. I5d of cam 
grooves is the form which excises a part of female helicoid 15c, and they are intermingled in the same hoop-direction position as this 
helicoid. At the time of assembly, cam-pin 24b of the back group lens frame 24 is inserted in open slot 22b of the back end section of 
the pre-group lens support cylinder 22, cam-pin 24b engages with 15d of cam grooves, and male helicoid 22a is made to engage with 
female helicoid 15c in this state, respectively. When the 2nd attitude cylinder 15 rotates, in the state of this engagement The screwing 
relation between female helicoid 15c and male helicoid 22a, and a rectilinear-propagation guide - rectilinear-propagation key 16b of a 
member 16, and a pre-group rectilinear-propagation guide - by the rectilinear-propagation guide relation with rectilinear-propagation 
key 18a of a member 18 The pre-group lens support cylinder 22 (pre-group lens LI) carries out rectilinear-propagation movement in 
the direction of an optical axis, moreover, the engagement relation between 15d of cam grooves, and cam-pin 24b, and rectilinear- 
propagation key 24a of the back group lens frame 24 and a pre-group rectilinear-propagation guide - the back group lens frame 24 
(back group lens L2) moves in the direction of an optical axis by predetermined tracing, and zooming is made by the rectilinear- 
propagation guide relation with back group guide side 18b of a member 18 
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[0020] It understands that the 1st attitude cylinder 14 will carry out rectilinear-propagation movement in the direction of an optical 
axis if the rotation drive of the tumbling barrel 12 is carried out, move in the direction of an optical axis while the 2nd attitude cylinder 
15 will rotate, if the 2nd attitude cylinder 15 rotates to the 1st attitude cylinder 14, and carry out rectilinear-propagation movement and 
zooming is made by the above explanation while the pre-group lens LI and the back group lens L2 change an air interval 
[0021] Next, the drive which gives rotation to the 2nd attitude cylinder 15 is explained. This rotation drive transmits rotation of a 
tumbling barrel 12 to the 2nd attitude cylinder 15 fundamentally. The gear support plates 26 and 27 of a couple are being fixed to the 
back end section of the 1st attitude cylinder 14 by the lockscrew 29. The pinion 30 (refer to drawing 5 and drawing 6 ) which gears to 
inclination inner gear 12d of a tumbling barrel 12 is supported free [ rotation ] by the gear support plate 26. Between two rectilinear- 
propagation guidance keys 14, rectilinear-propagation guidance salient 14a* ( drawing 3 ) which has pinion receipt space 14e which 
contains a pinion 30 is formed among two or more rectilinear-propagation guidance key 14a formed in the hoop direction of the back 
end section of the 1st attitude cylinder 14 again. As for the pinion 30 contained by this pinion receipt space 14e, the tooth flank part 
projects from the superficies of the 1st attitude cylinder 14. Inclination inner gear 12d ( drawing 2 ) of a tumbling barrel 12, since it is 
parallel to lead slot 12c, even if the 1st attitude cylinder 14 moves in the direction of an optical axis by rotation of a tumbling barrel 
12, a pinion 30 and an inclination inner gear 12d engagement relation are maintained. Among the gear support plates 26 and 27, the 
gear train 3 1 which receives rotation of this pinion 30 is supported, and the rotation transfer shaft 32 ahead prolonged in the shank of 
the last gear 31a has fixed to one. This rotation transfer shaft 32 is carrying out the uniform cross section of a non-round shape. 
[0022] on the other hand - a rectilinear-propagation guide - to the rectilinear-propagation guide plate 17 fixed to the back end side of 
a member 16, the relative displacement of the shaft orientations over this rotation transfer shaft 32 is free, and after the extraction 
pinion 33 rotated to one has regulated shaft-orientations movement, it is supported That is, the extraction pinion 33 always moves in 
the rectilinear-propagation guide plate 17 (and the 2 attitude cylinders 15) and the direction of an optical axis together. And this 
extraction pinion 33 has geared with hoop-direction inner gear 15e formed in the inside of the 2nd attitude cylinder 15. Therefore, 
even if rotation of a tumbling barrel 12 has the 1st attitude cylinder 14 in which position of the direction of an optical axis, it will be 
transmitted to the 2nd attitude cylinder 15 through inclination inner gear 12d, a pinion 30, the gear train 31, the rotation transfer shaft 
32, the extraction pinion 33, and hoop-direction inner gear 15e. 

[0023] The 2nd attitude cylinder 15 rotates this zoom lens lens-barrel which consists of the above-mentioned composition while the 
1st attitude cylinder 14 will carry out rectilinear-propagation movement in the direction of an optical axis, if the rotation drive of the 
tumbling barrel 12 is carried out at right reverse as above-mentioned. If the 2nd attitude cylinder 15 rotates, while it will move in the 
direction of an optical axis and the pre-group lens LI and the back group lens L2 will change an air interval, rectilinear-propagation 
movement is carried out and zooming is made. Thus, by being able to move the pre-group lens LI and the back group lens L2 from 
the receipt state of drawin g 7 to the tele end position of drawin g 8 , and moreover reaching 1st attitude cylinder 14 in a receipt state, 
since project from a main part outline (camera body 10) and the lens covering cylinder 41 and there is no 2nd attitude cylinder 15, 
receipt length is shortened extremely. 

[0024] Next, drawing 9 - drawing 15 explain the form block which fabricates the above-mentioned tumbling barrel (tubed Plastic 
solid) 12 which is the feature of this invention, and its manufacture method. The tumbling barrel 12 shown in drawing 9 is 
manufactured using the form block 35 shown in drawing 10 . This form block 35 is equipped with the punch 40 which fabricates the 
superficies of a tumbling barrel 12, and the female mold 41 which fabricates an inside. This female mold 41 has the 1st tubed type 
section 36 which has spiral tooth-form section 36a corresponding to inclination inner gear (internal gear) 12d of a tumbling barrel 12, 
and the 2nd tubed type section 37 which has spiral flat-surface section 37a corresponding to relief-groove 12e. This 2nd tubed type 
section 37 has spiral heights 37b corresponding to lead slot 12c further. 

[0025] The 1st tubed type section 36 has spiral major-diameter section 36c formed more nearly spirally [ in a major diameter ] than 
minor diameter cylinder part 36b constituted from the 2nd tubed type section 37 in the minor diameter, and this minor diameter 
cylinder part 36b. The above-mentioned tooth-form section 36a is formed in the periphery edge of this spiral major-diameter section 
36c. the 2nd tubed type section 37 - a part for the center section - fitting - a hole - 37c - having - this fitting - a hole - it has 
fitted into 37c possible [ sliding of the 1st tubed type section 36 ] The 2nd tubed type section 37 has 37d of engagement slots between 
heights 37b of flat-surface section 37a, and heights 37b. 37d of this engagement slot is formed spirally [ the same direction of a 
volume as spiral major-diameter section 36c ]. When it rotates in the direction of arrow A of drawin g 10 in the state where spiral 
major-diameter section 36c was made to engage with 37d of this engagement slot, the 2nd tubed type section 37 makes spiral major- 
diameter section 36c (tooth-form section 36a) secede from 37d of engagement slots gradually, leaves tooth-form section 36a which 
gears with inclination inner gear 12d to the method of the inside of a tumbling barrel 12 as it is, and secedes from a tumbling barrel 12. 
Moreover, for the ejection of the completed tumbling barrel 12, although illustration is not carried out, the punch 40 is constituted so 
that it may be divided into two rate types in a proper portion. 

[0026] The process in the case of manufacturing a tumbling barrel 12 using the form block 35 of the above-mentioned composition is 
explained. First, a punch 40, the 1st tubed type section 36, and the 2nd tubed type section 37 are combined with a predetermined state, 
and the space for pouring in synthetic-resin material (resin material) and fabricating a tumbling barrel 12 is constituted. And after it 
pours synthetic-resin material into this space and synthetic-resin material hardens, the 2nd tubed type section 37 is rotated in the 
direction of arrow A of drawing 10 , and it is made to secede from a punch 40 gradually in this state ( drawing 1 1 - drawing 12 ). 
while the 2nd tubed type section 37 rotates at this time - the fitting - minor diameter cylinder part 36b is made to secede from hole 
37c, it leaves tooth-form section 36a which gears with inclination inner gear 12d to the method of the inside of a tumbling barrel 12 as 
it is, and a tumbling barrel 12 is deserted 

[0027] Then, move the 1st tubed type section 36 in the direction which deserts a punch 40, and you make tooth-form section 36a 
secede from inclination inner gear 12d, and make it located on relief-groove 12e, as shown in drawing 13 . Shortly, the 1st tubed type 
section 36 is rotated in the same direction as the 2nd tubed type section 37 from this state. Then, spiral major-diameter section 36c 
which has tooth-form section 36a secedes from the inner direction of a tumbling barrel 12 along with the spiral of relief-groove 12e. 
Although the tumbling barrel 12 completed in the punch 40 remains by this, this tumbling barrel 12 can be taken out by making this 
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punch 40 divide suitably. 
[0028] 

[Effect of the Invention] According to this invention, the tubed Plastic solid which does not have an internal gear all over inner 
circumference and which can form other cam grooves etc. can be offered as mentioned above. Moreover, since a tubed Plastic solid 
has a relief groove, when making a form block secede from this internal gear at the time of fabrication of an internal gear, it can use 
this relief groove effectively. 

[0029] According to the form block of the tubed Plastic solid concerning this invention, it has the punch which forms the superficies 
of a tubed Plastic solid, and the female mold which forms an inside, moreover, and this female mold The spiral internal gear which 
inclined to the circumferencial direction since it had the 1st tubed type section which has the spiral tooth-form section corresponding 
to an internal gear, and the 2nd tubed type section which has the spiral flat-surface section corresponding to a relief groove, The tubed 
Plastic solid which has the relief groove which adjoins this internal gear can be fabricated easily. 

[0030] According to the form block of the tubed Plastic solid which has the spiral lead slot parallel to an internal gear which 
furthermore starts this invention, it has the punch which forms the superficies of a tubed Plastic solid, and the female mold which 
forms an inside, and this female mold The 1st tubed type section which has the spiral tooth-form section corresponding to an internal 
gear, and the 2nd tubed type section which has the spiral flat-surface section corresponding to a relief groove, Since it has the spiral 
heights corresponding to the lead slot which this 2nd tubed type section has, the tubed Plastic solid which has the spiral internal gear 
which inclined to the circumferencial direction, the relief groove which adjoins this internal gear, and a spiral lead slot parallel to an 
internal gear can be fabricated easily. 

[003 1] Moreover, the 1st tubed type section which has the spiral tooth-form section corresponding to an internal gear which is the 
punch which forms the superficies of a tubed Plastic solid according to the manufacture method of the tubed Plastic solid concerning 
this invention, The 1st step which combines the 2nd tubed type section which has the spiral flat-surface section corresponding to a 
relief groove, and the female mold which forms the inside of a tubed Plastic solid; when the resin material in the 2nd step; space 
which pours resin material into the space constituted from a punch and female mold hardens The 4th step which move the 1st 3rd step; 
tubed type section which is made to rotate the 2nd tubed type section and is made to secede from a punch to shaft orientations, and the 
tooth-form section is made to secede from an internal gear, and is located in a relief groove; It reaches. Since it has the 5th step which 
is made to rotate the 1st tubed type section and is made to secede from a punch, the tubed Plastic solid which has the relief groove 
which adjoins the spiral internal gear which inclined to the circumferencial direction, and this internal gear can be fabricated easily. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1 ] It is the decomposition perspective diagram of a profile showing the example of a zoom lens lens-barrel. 
Prawing 2] It is the expansion perspective diagram of the back portion of this zoom lens lens-barrel. 
[Drawing 3] It is the expansion perspective diagram of the interstitial segment of this zoom lens lens-barrel. 
[Drawing 4] It is the expansion perspective diagram of the front portion of this zoom lens lens-barrel. 

[Drawjn gJJ It is the perspective diagram showing the support mechanism of the power transfer system of this zoom lens lens-barrel. 

[Drawing 6] It is the perspective diagram showing the relation of only the gear of this power transfer system. 

[Drawing 7] It is the vertical section Johan view of the receipt state of a zoom lens lens-barrel. 

[Drawing^] It is the vertical section Johan view of the longest delivery state of this zoom lens lens-barrel. 

UMwing_9] It is the perspective diagram showing the tumbling barrel which is a tubed Plastic solid concerning this invention. 

[ Drawin giO] It is the perspective diagram showing the manufacturing process when fabricating this tubed Plastic solid with a form 

block. 

[Drawin gil] It is the perspective diagram showing the manufacturing process when fabricating this tubed Plastic solid with a form 
block. 

[Drawin g 12 ] It is the perspective diagram showing the manufacturing process when fabricating this tubed Plastic solid with a form 
block. 

[ Drawin g 13] It is the perspective diagram showing the manufacturing process when fabricating this tubed Plastic solid with a form 
block. 

[Drawin gJL4] It is the perspective diagram showing the manufacturing process when fabricating this tubed Plastic solid with a form 
block. 

[Drawing 15 ] It is the perspective diagram showing the manufacturing process when fabricating this tubed Plastic solid with a form 
block. 

[Description of Notations] 

12 Tumbling Barrel (Tubed Plastic Solid) 

12c Lead slot 

12d Inclination inner gear (internal gear) 
12e Relief groove 

35 Form Block 
40 Punch 

36 1st Tubed Type Section 
36a Tooth-form section 

36b Minor diameter cylinder part 
36c Spiral major-diameter section 

37 2nd Tubed Type Section 
37a Flat-surface section 
37b Heights 

37c fitting - a hole 
37d Engagement slot 
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